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(54) OPTICAL MEASURING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
measuring system by which a substrate or the thickness 
or the optical characteristic of a thin-film layer on the 
substrate is evaluated. 

SOLUTION: The optical measuring system 1 is provided 
with a light source 10 which generates a beam of light, a 
static polarizing element 12 which polarizes the beam of V ^'l^^ 
light emitted from the light source 10 and a measuring 
system 9 which measures light reflected from the 
position of a substrate 5. The measuring system 9 
contains a static beam-splitter element 60 by which the 
light reflected from the substrate 5 is divided into s- 
polarized light and p-polarized light. In addition, the 
measuring system 9 contains two optical sensors by 

which the amplitude of the s-polarized light and that of the p- polarized light as well as the 
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intensity of the s-polarized light and that of the p-polarized light are measured separately. A 
control system 200 analyzes the measured amplitudes of s-polarized light and p-polarized 
light, and it judges a change in the topology of the substrate 5 or a change in the thickness or 
the optical characteristic of a thin-film layer. 
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Hfrlfi s iiTtS l>' p fi*<0 jII5e $ *t 4: »*rT * - t 

3 ) iris u~r**y r * / u— if * 
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1 6 ] #»oaut *e*-*-4#a!7 <<■ - k/< 

•y A R*« 1 UHlOjfcWi 

iO [W** 1 7 ] miB«7 -f - K/<7 ? ^fi)) , 1 
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1 8 ] *E«3fcLfc*^*tHB*«0^$: < 

A c 
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[»**2 1] «rlE»Wr4*a**, ffIBfefi^¥ 
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ftrEflS* L fc#*a*i»E**±<01*S:ott« u £ 4 <t 
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s fi^OfiM 4 >-^t, 
pmftnWB*M1£-t b 
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XfA 0 
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4 1 ] irESQ5e v XtA^ MESS t ffis 
ftffl t fc»o*Ei*i <fc * 2 o k h z ojsifcft-eai 

[St 4 2 ] Iff EifflS -> X -r A #\ MGSC t ffiSl 
ffcfflLfcffeOl»re«#*ii J:* 1 OMH z.OlflATl 
STf 4«tT*(&S*iT^4, ■*S3 7»:jE«©**» 

4 3 ] #rE«**?-*«*W«**?--e*>4 , 

»*S3 7(:E«^3t^a!l3cvX7 L A 0 
«rE***#WU«*S*T*5gL^«jt*»*^ia-*- 

mim±Ltzitt&tmm±<n!fcfe<7>tiLm-fart2>XTy 
ft, 

ifrEH^-r h %it*m.<r> * ftwrows * asg-r af 
mEiiooEXi-^aijfejteiio^^oaBjesfLfesw* 

**fi"*C t -ClltEJfeKoSEfkSrfljfei-*^^ y 7*t «• 

m*li:»I^:$*4Xx-7 7'*-&tr, »*JS4 61CE« 

[»*H4 8] «rE*»«rai**-*4^T--y"/3j«, * 
^«r^R«*3*4X7 i y/^#tf, R*«4 6UE« 

[iS*^4 9] «TE*«!l«:fll*S*4^T-f * 
«rE«*Lfc*i|»*IME±Ol!l»oai56ja*=lRHt, 
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HfrK^«±<o^-iiil5e jft <7) HfrK* £ - o Wit 3e-f 4 fll 
ftft&O&tCfrttax-r v ft, 

[Bf*S 5 2 ] ffiie*«a?®±<7>^lt:£¥lJ5e-r * X t- 
•y -t7>>\ 

y •ywi+tE-.-t 4 mfc jft i-*t-r 4 ~ ooit^c-r 4 fi* 

5 0 t-E*0}?j£ 0 
[if*S5 3] 4 

l tzmitzmm-f 4 mmitm* t , 
«*a a-- p m± »= »w k fl-tt * t , 

«rEs0l*aw f pfli*O«(5e$ii.fc*«*fl-«f LT*IE 
X-r A 0 

[flf*«5 4] #&4ifcft£#1-47t;i&£#&&£-£4 
<fc o , -^*T.^ti.75 J #fiE$*v^^o*?i?.i:, 
i*rE«so o *> <7)-c «b (7>%m * rnn-r 4 *g t , 
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*rE«# i «rE**±a>i# goti n * a 
at, 

*rE*«±0>*E*F5eotte t ffinftffl l fcftoitE* 
p fi*oniis * mfct *> *e t , 

10 «rE s (STfeSO-* p filial £ $ tifcS*S*^*f L TfrE 

Xf i, 

l»Efll**«l«:««±coltfBco>aB5e.ftum(t, 
T»E*«±0«-ilBSjft*»e.O*«:=:o«)«5!-r*«3fc* 

*lrE»-«ft 1 1*» » * »-*fio«jfe3t» * ffl r « 
y 7-S:4fttl.x r y ft , 

*E»— ^ v •/R0 f «rE#--^ ? -/*«-*f Lr«rE** 

•y 

30 ffifctlS— fe&X'mftjtUZ 2>X ?■ v ft, 

*E«**«S:iMrE»«±«>tt»<08Bje.At|ftHt 4 X 7^ 
•y/fc, 

*E*«±o*a!5e^*» <b o«rE* * > -lozowi 
4MaoE«^rifli L /c^o^ Sr jil^-f 4 x r y 

e««±o * n-rn^B-r 4 jfflsfio&a t mm $ * 4 

CfcKJ: »)|-f-?^3>AMmxf7yt^ 
40 ^-tr , 5 5 uE«o^rffi. 

[t*S5 7] *4A*fAT-^«±^!|f5eWfa:gt-* 
* |6] 1 1 4 bb it -> 7. -r A r- o r , 
*^^%^?Hi:47t?St, 

WE j&R * «* * * r L fcOl* t + 4 fli**^ 
t t-S-trfiBltvX-rAi:, 

H»E*«±Ol*5e«)tt«ti6jit<bitfc«rE*or»EA<t 
*Ei6«±o#5eott«t*Ef^fli Lfc«0«E*«l* 

}M«-r4^aT-*or. 

50 T»E**LhO#5g*>fl:« t «£f^ffl L fc»0«rE*««r 
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mu s «*offiiis i mfc-t *> * a t > 
St. 

frIB«**^ £ £«±OtS&cO pfe^ Al+ft -cifi] 

»t, 

B»«±«)-e-*L-pn.*n&i-*ajeja[«>ts:« t rap 

d t K J: •) f - c: t T% jftfS&1£ 

wiM^j.Kfttt&^T- y 7t, 

#&cottS*[S] (Cffl^fc L fc*«<oaw 4- ffljei" * X 7- y 

c*«±o * *i-e*n»i&*- * iiJisE * ott« traps** 

C 1 1= J: ►) ^ZIt-*- 9 i£4r n > /%' 4 )U-f 2> X f y 7 t £ 
^•tr, 5 8 (Cffi^W^rSo 

[f&iEofiMffl&IfcW] 

[0 0 0 1 ] 

•5 4 **W ffl(5eX tfr^»08tti:Bti, 
[0 0 0 2] 

h < fi^mttt** •) , *^D<)iC(±2pJET-4 < 1 < 
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X. 29 BE, S7f 9 5 9^-/ (1 9 9 0^3^) ) 

A«*SrttWUfllRai*S-*4*WttSEP»S:fflv»riJ 

f50kHztv>o &4B9EP»09EPP%ftO«IP«r$ 
ttTV^„ >lcott*<7)«R«*?iJ^ffOftjgBfra»Wlife 
JO (i 1 0 -m s /it g*tTV>*^ ZtiX'i* -^(i •) , *PI 

[0 0 0 5] 

a£ Viz * coflfeco^co^fiR. ^ Sli^ig t iiDf 4 v » 
tOT***^*, *f&^OS«j(±, J; i) < , ifi 

40 [0 0 0 6] *H9J<03l&-i>gtfH±, MflCttLT 
-BO*W^*t/ 4r1f o ««tT?*«SEWO^#rO?r 

[0007] *«wo3Et:t ^-soitttt, mmmR 

[0 0 0 8] ^l&Wco^cojfeco-^aa'J; f)*frfi<jg 
50 o»»Wtcwei:Sf4-e*%Oo 
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[0 0 0 9] 

fcao^ai *i§^{±, &fo%.w<nw 

ffffi1-S fc*W^fi«)jBl5g-> Xf A Ufttt <b*lT ^>-5o 

X'rA*«sfll3t»O f paijtUov>T«||jg$*ifcS«t» 

[0 0 10] *«H«9«4bfta£^X?AO&o*£& 
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Sex^rAli, iSi'f.OMlkHzigx.SMS 
*vX-rA<oajSJ± 1 OMH zit'ia]±?«;tA s T- 

[ooii] st-, *&w<r>itmmmi>> i*imm 

*** : f-OiHEXrtSE«««»<0MI!RtS»tii/»„ 
[0 0 12] »W«**?-(ijt«*»(b<0**»W^flin 

(LCVR) -C&J^o 

[0 0 13] *»W<o«Hi«t«tii, ***WflH5e 
[0 0 14] *S|«i«-CI±, *->*7 L -Mijfc«[j5»e,<o 

mzmfe-tzytn*- vt, m&ztu&L&izi&s** 

iSSriB fc J6«0— » tffljfc-C § 4 <t "5 ftr -f * - K Ufa 
t/y^rAt Ltt iv>„ 4L<li, W!ti±My J - 
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[0 0 15] *HW*fy^fA|:ii, «*Lfc*lt 
4 &K±OJ|¥5eOte g Sr *J5ti" & 1- liftg -J" > v * - 9 

;o ot ^m<am%tr?-y-f* *>t x^ 0 fries 

[0 0 16] **«f* 

lSX*W»cfl|*L*:4Hfa<036«|O««*, lk 
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r FHfcos^?- u i± lent co#HB^-f - iiv^iwtno 
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[0 0 19] 1b&Wm%.i'*y-J* 1 o#fiS;gpWi±> IS* 
[0 0 2 0] &4<0*t&'t***&«5f±, fXhX^ 
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->^.-rA9(i, UlU^-riTlC, ^-^4 2 0±^IC 

fin tm~ri x^uitLrit^<7)##ji^710 f ^^ 

iiiit'^-^il^^-yt-^Jl/gO fc, JS^: 
-yf-7^8 0;» ! 5 1 2ttg*fi^-f-SS:^i--|,«S (H 

50 lslK«:^L.T-7'o-ty^CPU2 0 0U«gtLTj»l5cft 
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l-t^>3, 6 0 0X(±5, 4 0 0*»ieat , iiiLt 
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/D3>a'-^ 8 9 I- £ Z>MLtzymifclZ7 4 > 8 6$. 
tK8 8£y>LTCPU2 0 OHiU'bti.^, BSttv^-rA 
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[0 0 2 3] fiRftS'X-jF- A7CU±, ^ -ett^ 
1 0 0tfflt*ll omtt<tv\ 
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*t^ 0 ;© J: t illiAMMli^ < o^SS-caWt* 

- KSffl*«»t;»fl-fi«ja*ttx «xtf o. 0 l 

K2 o»:»flts*ri'— VffiWlfll-^-Srft^*-*, :of 

50 IEl(l«-^l'^;US:^5gS*4^ tt:^J 0 C<0«t^^- 
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o<OfiK&imft3c5e*lJ»rt**.& -1 1 X\ ±m 1 0 i±- 
5e^fiOtB^)7fc^4:i:, ^r<r>Wmi> 1 0 4 <7>— H®CP*=I 

[0 0 2 9] &ffi->XxA 9(iHH#frvXxA 7 tISlCX 

^L/cjt^JjK^-T**^ sffi*6 6 sJtTpfijt6 6pC 
m->XxA9K(i, s<B7t6 6 s#.U f pi)I,t6 6 p<7>5£ 

mi-tti-rtiwtizmfe-tz-'w-fcm-- K7 2 s 

&t>*7 2 p**-g-ifL-5 0 icoi^C K7 2 

U**fi«lltt*»6 8 sW6 8 pSfctfU/O KX*?* 
JU? 7 0 sRl/7 0 p*R»tT, if&SKfp 

i t IC-T £ i t a«f § £ o *#Wffc*# 6 8sM'6 8 
pSr-e-tL-?*t«^3*tS#^x.iv{f, tf-/»A0iM^<o 
!g« SrTtf £ d t &X § 0 

[0 0 3 0] flFtfOitftfc *4*Kt±, MilflitWi 
7fT!&<7)*£ 01lx.(fitil*-)6 5Xt±9 5 5 >;>-^<0 
M^ietf.T'^ X?-C*> <fc < , — flflfc LTtiifo 1 . 9mm 

(off § <o x^xiir ;u ^ - a/t -> 

>g 0±f::#j 1 0 0 0*>y*'X h n-A<7>lf:£<0 
h\Z%<F>±.\Z 5 0 0 * > 77, hD-A(7)i?(0 3A';P t- 

Ltv>4o ftl 5 0*>^'X h a- A£D!p£<75#-**> 

-■f ;m<0iHit?PJoJS7WP£&2 0*>yx Fd-ai: 

[0 0 3 1] ife^WaHfe-xX-r A l <7>im<r>itmW4 
*Mt\XT<OZn{zm$h-tZ>o «fr>xfA7li, s<@ 

***v»(±P3») «jfcl 1 0*-5e*«t?»tt+**«, 
-?-05£8? l^Mijfcjf 7 -f - V'<-y 7 -/XfA 1 5 I- J: 
V&mZtlZo ?->f-7^8 0«tSi, ;» 
ffiRflgft 1 1 0 liJfctt^faK^ifr UT r'-f X ? «7>ft#t* 
f«J 4 Mv^f A9*»iB5g-r-5, 

f-rxn^IlS (r, 0) <b*L 
tzH<r)^V- £5rtfv ? JU&SMft* C P U 2 0 0 **fe 



(8) #gg^F 1 1 - 1 7 3 9 9 4 
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[0 0 3 2] jfcffti^yXfA 1 (±, 
•V W<3 2 OrtT-f^Bl^-^Tt <£ <, ^co^S^-V>/< 

jet* s h izfflmm 322, saos 324 xu^nmn 
7t*sttt»t, -^s* mutt® izimz-ttzzt-etfi 

m&z&mzn Lxn 0 d t x-mmwnmt* m&t 
10 h 0 mius, m%.mmr r ■< * 7 <n®&\zi±^ m^-y k 

ff« <7>± U * « r' 4 X * * ft & *"T 4 

[0 0 3 3] 5E&£<ft^lft-/n hn;i-T-t±, ^*^ftT 

/W;u-r^ 0 cowj-ict, cpu 2 0 o^iBtt-r-s. 

#T-'-*PO-5t<75 (r, ffi«t«po.^jEaiU — 

[0034] dcoiod, ^BfrS^S^oM^-f-o 
s<S*S.a f p«7t<7)M^r<75S^co^kUo 

^r, ^iru#«fjS-eo s air p«*oRi*o**Hii; 

[0 0 3 5] $HWO*fa5y^rA 1 (i, *«fE®^ 

«b R*f ? a tz s flift $. tr p mit * m n \z m&t *> - 1 & 
r-Hf:*, rn.rn.mit * m^tz f^*co7t;^^}iii^ > ^ f- 

4, mi;»w#i-j:4rai*«JK+o*iiimi[*o 8/6 
4 0, 5 6 i^\zmfi**.tzm.m.<r>£nti:, m*?>w.m 

[0 0 3 6] iJDx.T> *»M<0**WM5e->^^Ati« 
40 ffiTtf-AXT''; >y ^ 6 0 ^^*oiiiK«-*fff oft^ 

^m^i m^tzftnmitmfc&tit&-t2>t, xn^m 

<n ■r- 9 um^m 1 1* o x v o 

[0 0 3 7] *»W<0*#W«)Jt->^-rAO*L<«*L 
fcjAli, f'-J'i|X»oiSS^«iJIS : S:-^x.-i.<Oli, 
7tA(OlfiU<OilS, 4ftCA/D3>/'f-^ 8 90 

%frf>\^°imt zziz-oti, *.*)&&<7)7'4 xtmrngi 
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m&fe*n&z.t[zm&tf%t.hi\x^z>-f)\ 20, 00 

(oo3 8] /%- Kr'-r T.^w^mmxim-^ -&sa*iB 
-r * ? mwi^m & z n 1 *) \&m xmm mm § ■* * t ^ 

[0 0 3 9] (KitflO, 0 0 Ott»BHEft^>j*ft-C|B 
t£LT^4 9 5mm(Ol^Eft7'-fX?^, *%Wlz£ 
5iBi|-/XfAi:J: >K ol it) fi *?W$h$i 

*g 2 4 2 6 3 6<OT-*-^.i;^[iteftt;jil]^ 

ZiUt^m (1 0, OOOftfrlsIte 

iiJ£l±l 0MH2Mt**?.i:»iLv>o 
[0 0 4 01 ^If'/KOA/Dn^-J-iffl^C 
fcT% &1 0*>^* hn-A0HJMEffcK«Mi1-*R 

tt^oo. 1 %<o^ft:£ 1 omh z«OT'-*J|x*iSS-e 
ittSwt^i*. 1 omh z<o-r-?ny.mmmx' 

-f >4t*fflv^ltttlf, 1 6 fcf y hA/D3>/{- 5- £ 
fflv»*tlf J: i)IEIifciM5e«:1f 0 d 4: (4t? * * f - * 
JRftif* *> C fll-WlS LT2 0 0 kHzi*l T-M^-T 
&o R*tt-, 8tf y h A/D 3 W?— ^ £:ffiv»*U£f— 
^*l*iSgEli 1 GH z«t"C±#t4*«, tt**>**I&L 

4„ 

10 0 4 1] — «W«rffl*"ei4, *«3HB±U*4*m 
oy;u-x^-oAumfe^Lv^JStc^l 1 0£|6] 

10£, tan (0) ^-#±<7)3fP® 

I«t<0Hi:*4J;Ti, *t 6 0° > -teiftici±#j5 
3' t«7 0' tcOHWftSji tciajtt^wt^i L 



(9) ftffiW- 1 1 - 1 7 3 9 9 4 
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1t&&W-oft&m*>btltzi>b-?$i2tlZZtt%2>o £ 

[0 0 4 2] -HKWKtt, U— ^oaSftifltlifiFt** 
i)igfi±i^ *-*Ui£-t?&£>, iHrfraiJoBiJiisrffi 

JP1 *>>?7* h n-A^ ()iJi-eo. 04%tv^3SS 
i0 ffti:a?«:^ibt?*4. ±J£0«t fiS*^ 

Kjmrjwe* 4v» j: ^ fc*, EffljRuwsftfta.cr 

(r, 0) ffi«*Tt*U^-f ^^±ORtjaCP4r 

20 Z> 0 

[0 0 4 3] ±5EO^Sli. iWt^IEifC-* 1} , 

KOg«9"£tH±ffiri»lc&2/'?---fc>' h-e*4o L^L4 
30 tfh, ±JEO«ItIv>4t, 0. l%^{>SIi:t 

(OZloo -7 y t*?: * S:#bb l TJt^i" 4 C t T*t# <b *x 
4o C P U 2 0 0 H(±, ft?: Lfc t § OH<7)-r y 7" 

[0 0 4 4] £<b(C, .v^<07i^ffl^T*(iS«^-|l}|] 

fi (± * ft t <0 > X -r A t)^ 51 () ^ L 

50 -HtSrffiBLfc«)i-4»^«*4*t4„ 
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[0 0 4 5] tflxT, *l)%R3-£fc»tf>*Mr«:ill5g-7' 
[0 0 4 6] ^-/XfAli, fifeSlJ-f 

t T\ ftittW SOTWUH <b *t4 4 -? lcT4 £ i: 
J5 f f^. «fM^yXrA^IIJS7 2sM*7 
2 pO«ll7g-f4ft?)S£Kli, tttLfclSW^fflJf 

-f4fc<OT-&4 0 -^feoAffcft&Wrji, 
^Sitx^tc £ it 4 -> 3 > ^ i - 7 r ±<0ijfe*§if coif: 

S (OflJZlBMfcy'JnXiOiPS) offfli*, 
[0 0 4 7] &4v>!4, *«0=^7ch#nvSr*nl«t> 

<f»fk7-f Mt7 4«'A. Rrfitmmmm<r>mm 
a iwa-tt * Msg-*- ^ c t § ^ o 

[0 0 4 8] *#&^W^Dij}Bl5g->^'rA0O*-<O*ife 
094:02 ic^i-o j»rw'«Hi4*ifcff|-e(i, «^9 0 

K9 4(:i OffljgStLTC P U2 0 0C7^>96^jl- 

ffiL<li, »#J*9 0**«SEiBK|R*LTEB-*-4 

4</>„ dC0EST-(±, *(±«^SS9 0(;St<7)ffl®5:iio 
TA4 D jlKUI&i:, mfri*9 O^MSCfiftxS 

[0 0 4 9] $<bU, »-*Jfe0lJ (01) KH*LT|li 

4: BB*t> ^fA7 Rtfljtffl ->Xf/*9 l-*t Lt» S * 

0^atz«*«x.*ik *> TTtB-C**o 08 x. 
If, H 2 1=3%-*- J: 3 *«5«rX-Y^FffiJi-e^»§ 
-£4 ^^S^Opr^^aHfO^-^iESft^X-Y-r— ^ 
;U4 0I=&1£5 ico-r-7*;U4 0 14^-X 

4 2 lC^jf$-^4-i:75«T-J 4 Q f£E£1S > X x A 4 6 
i Kit T!H*t v X t- A l=**-f 4 £1S 5 OfiS £ IEit !=& 
*t£-£4 0 fiag£«->XxX,4 6 tC(±, X-Yt-yA- 

4 oay f ««5<7>xfia4-«^-r4 > ^-x4 2±i=j& 
^-ti-f) £t£itTX-Yx-7';u4 os.tr&lsscoYfi 



(10) 1 - 1 7 3 9 9 4 

78 

2 0 0 1=7 'f > 4 7 ZftLX&btl&o C P U 2 0 0 (4 
•MPB-S-fc&lfcU «I*l£-7>r >4 9Ujg4CtT% & 

^ox-Y-r-r;^ oao f *«5<ox-Y&e-&©j 

ffl)1"4 0 

[0 0 5 0] X-Yt-7;M 0«?±*UJi, P.B#tvX 
tA 7 ItftHJ •> ^ f A 9 5 <Of li^yn - y 

*PI=ttLT*tffr4=Eg7^of£e-£;b-t£;K4o X-Y 
t-y;u o<o*£i&t=4 *) S*5±o.6Prt ? x* -v > £ 
tt4o x-Yx-r;ni i-7-f ^o^-? turtle* 

«±<0 X - Y M^ffi v 7s x A 9 ^ <b 3£ P> tl4 l= 
ram-**}, CPU 2 0 0C:4 I) ttttttUEttffliP* 
ft4 0 

[0 0 5 1 ] :fcf&95*>&=$life0!|£03 tC^i"^ C<7) 

til: 14 zoxii -e ttWJiO «rj&*f3:it <b fix ^ 4 „ 01) 

f^ft-t 4^-*rS3 o 2. sy f ^=rSS-e^i!ji-4*H 
jfeii 3 0 6 £r-BB#J"-> X f - A 4 i t * f "C # 4 „ 

[0 0 5 2] f^ifttcl^LTIi, 3feW*5!»S*-Cfflv»4 

Wlir&m— %M 3 0 0 S:fflv»r^«co*— Hg^XJr-v 

M3 0 2 Sr«iRi-4Ci:-r*Oiftft4rSeKL.r»z:ilIl 
cox^^>4r^-^gr-Hte-r4o ffS-**^ ><7>9eT 

4 0 

[0 0 5 3] M^4rSfiT*ifflS^fi ; 9 C fcOflJ*»4, 3£ 

40 L> <7)^ft-C- ; ifo^j|]^T-#'btT.4i »)Hlc^<C0 
ffi*R4:W4C<!:7!i ? -e#4-ttc*4o 

lilt-To 

[0054] *&w<r>mmm&mtim4izm-f&. 

XfA 7l4pTi6S:T-*4o fiB|tvXf-A 714, ^«5± 
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\Z, ftfliyXfA9i:l/-^5 0 2i:JR»)ftlttft{liv 

t Altft § £ «fc ^ U It i J: v> 0 

[0 0 5 5] iltyXfA7S^tByXfA9^a 

Xlt^T y7*-9 5 0 0 6 &fc*G0^-* 

^iiCT^ToT <> £v> 0 Xf77 ,; e-^ 5 0 4SD f 50 

6<±, l< <icpu2 o o izmm ^^txm^^r-^u 

izir&tX^o *4vM4*|RUl£i:^ raj*->x-rA 7R 
tf&ffi v ^ x A 9 OpJy*j * #-(7) u - )V IZJBL ftit T A 

[0 0 5 6] *E9**0llOfW(i±ao»=sejft«(O«) 

*$^ov*r!Ei4if«*r»*ct7i*-e*4o JESSIE 

[0 0 5 7] **WO*3EHififfil*l2l5 (l^f^ :o 

*^fl4i:il9903S«4 0 5 0Jt*ttO?ffl^S:ffx.^ «fc o 
IS^titv^ 0 iS*tt^WiW5ev^xA4 0 1 

/: ( Wv^tA 4 0 7rt f *4*l£ 0 I?|tyXrA4 0 7 
UfJ, 4 1 0 t. (B7fcS4 1 2 <h. t6 

«<r»»U»n, **X(i:n»fB*S^:* , J ^-^4 1 
4 t***4*L4 0 il^&&«4 0 5±^Ptz«*S* 

[0 0 5 8] tffiyXtA 4 0 9(i, B»yXfA 4 0 
7U*tU it^&&«4 0 5 0S*iH|i:Eit4o tftffl 

«-cEfiStt^ 0 1&tti->*-r a 4 0 9 uii, aiairs 

7y 7^6 otf&iiiZo z.-o<njtyj K4 7 2 
SR« f 4 7 2 P-»:J:(), s«*atfp«*o3ftJK**-f-*L 

7tS4 6 8 sRtM 6 8 pMi:/<> K/U7^ ^ ? 4 
7 0 sftttM 7 0 p fciatt£*lTv** 0 
[0 0 5 9] SMtvX-rA 4 0 7MlihyXrA 4 0 
9(i, ^n^tLglJ^Ottax«iXx-v8 4 a5ff8 4 
b*^W»U!BaiLT. »^S«4 0 5t::*tLT^8& 
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4 0 7S«yXtA4 0 9UWLT^TI6t L 

[0 0 6 0] *^#>S95ev*t-A4 0 lOftSW^H* 
^/KiJttTOJ: 0 (Citfli-^o Hgftfv^7-A4 0 7 

ft4o CPU2 0 0l±tffiyXf^4 0 9i:J:l)ilBS$ 

[0061] *&w&±&<ommmz±*)m.fc2ti2>i> 

[0 0 6 2] 

s «*sE*o««a tr p {is* j&^ojgig * m &# u ansrt- 
itzmfoifrffii-&iztmfa*—®x**>-fiitf£\<> 

[f$yXf AOM* 1 0MH z i-C|riJ± £tf 

[0063] etc, ^ftwojfc^waB^y^xAjiifrw 

50 [BIUoffiJ|i&K9n 

[HI] *»WO»-||iS«^J:4jt*Wa(sgv^-rA 

[HI 2] «^^«ft«t:U^iM^yXtA 

[13] *»W^»=**«UJ:&it*Wil!l3cvXf-A 

[05] *%W0^5^^tiJ:^^Wffl5e->XxA 

40 *7jk-fMmmv&&o 
Hf*«>fwn 

1, 4 0 1 • • Tfe^^iM^vXf-A. 5, 4 0 5- • ^ 
*> 7, 4 0 7 • • HMfrvX-rA, 9, 4 0 9- • J&ffi 
v^fA, 10, 4 1 0 • • 1 0 0 • - 5fc«U 1 

1 0 • • flSft. 1 2 , 4 1 2 • • fSTfeS. 14, 414 

• ■ U 15- • Tfrffi?^- F^^y^f^, 
16- • tf-AX*ry *y 18- -*ttfU>X, 20 

• • *^-f h\ 2 2 • • 2 3 • • /<> K/n* 
7s "7 ;U ^ , 2 6 • • 7t?ffi$iJi«^fi, 2 8, 3 0, 3 2 

50 • «70, 40 - ■ X-Yf-yiK 4 2 - • 
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X, 46 • ■fitESv^fA, 4 8 • • flF-SHI, 4 
7 f 49 - ■ 7 * > , 58 - • ^ y >* - 9 , 60, 46 
0 * • ©■ffjtil7fcX7 p, J >y *\ 6 6s- • sffift, 6 6 p 
• • p«#, 6 8s, 6 8 p • • **Wtfc*», 7 0 
s, 7 0p • K/U7^^, 8 0- • *->-r 

- 82, 85, 86, 88 - ■ 9 -f > , 84 - ■ 

Xx-v\ 8 9- • A/D3>;<-^ 90 • • »fr 



(12) WBTl 1 - 1 7 3 9 9 4 

22 

3*. 92- ■ V -f 9 4- • ft*^ h\ 96 ■ 

• 7 <f > > 3 0 0- • »— 5 0 4. 3 0 2- • J&Z1 
jfcfflu 3 0 6 • • m^icM. 304, 308 - -59 

3 2 0 • • 3 2 2 • • RftfNfflU 3 

2 4 ■ • afttt* 3 2 6 • • k-^RViaftWaiy^f- 
A, 5 0 6 • • Xf7 7^e-* 0 
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